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lboGpemme omocmcn KX YCTpOACTBaM, NpH-
McHACHMMM NP YCTaHOBKE NPORONBHO-rOdpHpo-
'BARNBIX IMACTHPER R3 METLIRNCCKRX 1py5
B oﬁammx KOSIOHHAX  HEDTRHBIX, rasoBMX M

chocnrxou mucmoro ycrpoﬁma umu-

- .nommux c{nmm C UCABI0 BOCCTAHORMICHHA €T¢A TO, NTO XECTXHE KOHYC-TyaHCcom “npensa-;
TEPMETHTHOCTH CTEHOK KONOHH. 5 pPHTEIRHOTO PACIIKPEHAA npononmo-ro@pnpom
VaBectiO yCTPOACTBO IUIA YCTaHOBKH McCTan- HOFO TUIACTHPA BHIOJHCH C IHanKoH Goxosoﬁ g
D9eCKMX nmcmpen conepwamiee JAMOMHCHKME . NOBEPXHOCTEII. Takod ' KOHYC BPH paquupeHms
XHRKOCTEI0 MACTHTHA COCYA, CycKaemblil _BMAMM FUTACTHPA coaer OGpaTHLIA NEpernG

K MeCTy NMOPPCMIICHHR KOJIOHHLI HS TpOCe. l!a 10 Merana. B peaynstare xaxias #3 BRAUMH o0~
DOBEPXHOCTH Canniona CACUHAALREIMH 3ANNMI- pATYET NBOAMBZ HCOOMMMM RIACTHIPR X XONOH- .
g KPETHTCR MCTULIHRCCKHA ro¢pupoummu ne. [lpynod Heqoctarcom ycTpoicTng nmetcn~
mncrups. Baytpn {IMACTHIHOIO COCyAR B: Nl 3
XOCTS” nouancw BIPHBHOR 33pAN € ICKTPO- -
neronampou Pacumpcme ANACTHPR B KOMOM:- -
| HiE OCyWECTBAACTCA, NpH napme_aapmi._?;ll_l

OCHOBHEIM HENOCTATKOM JTOT0 YCTPONCTB2 mB- KXasecTna pcuoﬂ?l*u NOBLILICHHE nm
NACTCR 'l}!]lﬂloclb NOCTIOKCHHA WBOMCF!OI‘D cro AyIeM ncxmoqemu ::axmmmmmu B
PACIWUHPEHNA  ILTACTHIPA 10 BCEH LUDIHC.

Hauﬁonee Gmnxm N0 TCXHONCCKOH _Cymmoc-
™A nommmouy pesynsrary K npeTaracmo- B
My ABNSCICA YCTPOACTBG 1% pemonTs obcan-
FMX - KOROWH, cofiepxatiiee MOAYID WIAHTY C

ynoposm, $opMHpylomy0 YNpyrywo rofosxy, s
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Kon'ycou-nyauoonom npononmo-rod;puponauﬂblu B MpOUCIL PICWHPEINA BRANHN BKANYAETCA
yN2CTOK KOHYC3, H2 KOTOpOM yron o6pasynouten

NA3CILIPS, KOWYC-TYAHCOH. BBMONHER € npogons-
. ;nwubxauaaxamn HMCIOUIHMH ncpemunuu pa- - KJHIBOK BO3PACTICT A0 35-40°, Bnamnm nac-.

nHYC. yncnmnamumucx MeHbl.llCl‘O ocuoaa- "",mpn 'S, YNpaBaACMbIC ITHM y'ncncom, ‘peaKo
: onopa'maatotcn 1 nou raxum -YFNOM  pasphiBa-,
nomomax L3S ,kouycou-nyznwm 28 (dmr. 6) “5"
\Qﬂmmcumce'namcxme Kouyca-qxaliio!«a 2!
. MPHBOMNNT | K BOJHHKKOBEHHIO anexomamoro
% pacmupe}mx BRAMKH nnacmpn 5 33 “caet; yma

to;, nonopon .qﬁpaayromeu xanaaox,,,na .‘35—40 n": Y
g&g‘taua C1 3 ynpyTOCTH o«aror%wacrxnna

. Oxommcnmoe pixaTHe] MIACTHIDA; ICp
6cannou rpyﬁu 8 ocymecmnncxcn 5

Y"PY“O" tbopm!pymmeu ronoaKon i

Y
céfl’a “cotrasnsier’ 35-40° '~#:§5'5, i‘;ﬁ:@ﬁw
2 Hafdm moGpaxcuo YCTPOICTRO .| B;rpallc
nopmou MONOXEHHH,, obuuti nun," ) :
topxé’? nipaﬁoweu uouoxenuu,}na,,q;

mpn ta q)nr. 6 - xouyc—nyauoon.~ pa:pcs.'..‘
: Y“Po"““ AnA peMoNTa °6W"”\ "’yﬁ w X >3Kcnepumeumu!o YCTaHOBIICHO ¥, STO yTON
REpMHL: pr"Pymmym ynpyryno ron? BK’"‘ e nonum oﬁpa:ytomeu KaHaBOK ; 7 xonyca-nyan-
mm Kor{yc-nyancou 2, 1, nonyig ummry 3. " coHa -2 MATATENSHO BIHACT Ha' Kaqccmo ‘paciun-
,Cnycxacrcn -ycrpoiicrso B cxaaxomy-x Meuy *"'"'pcuun nnacmpn W oceBoe ycmme npoxoxne-

HIpYLCHUA KOMOMNBI N3 naoocuo-xomnpec © " otyca-myancoa. Yron momvema 06pasyio-;

" wwx wim Gypunmnix TpyGax 4 BMecte €. M"“" 20 weit . MeHee 35° ne maeT MM O&2T nc:malmww
_IWMYCCKHM FnacTeipeM 3, KOTOpMH | omlm “KON- ¢ - " poe yBesIMNEHHE MPOXOAHOTO u.uamupa “mmactur- '
IOM ONHPACTCA WA KORYC-MYaHCOH 2. a o1 “oce- - pa, 2 yron nomsema oGpasywuieit  Gonee. 40° u
BOSTO ncpemcmcnun BRCPX ynep»msaercn yno- pefler K 3JHAWHTENLHOMY YBCAWYCHHIO ncoﬁxon}b

P°M 6. . . g MBIX OCEBHX YOWIHA IUIA MPOXOKICHHA KOHYC3-
< WecTkuil KoByc-1yancon 2 npcncraannm CO- 25 myaHcoHa M yxymnenmo Kayectsa pacumpcuux.
Gou yceqcmum xowyc (¢pur. 6), na Goxosoit
. MOBEPXHOCTH 'KOTOPArD’ nunonnenu'npdnonbnuc' 5
pamMycHBie KaHaskn 7o amay nnwn*nnacm—
pa 5.°Yron HaKkoHa . obpasylouiei  kananok 7,
cocrapnawunti 9-12°, ypenwmpaetcs o 35~ 10
40° y ' Gonblcro OCHOBAINA KOHYCA. Pamnyc
KaHaBOK fcpeMeltiaii. ¥ MCHUBIWETO OCHOBAHAA
(dur.’ 3), xoudnrypawia KOTOpOro: noaropnn
" BHYTpCHHIGH KONTY] TNACTHPA, . ou pancﬂgpaml
" ycy BnamMM MIACTHDA, 3 aTeM ysenutmnacxcs. :
‘Hanpumep, 13 xouya-nyauoona, npmcmcmo—
ro_anA pemonma. 146 MM o6ca.xmb|x KOJIOHH, S+, ” -, . yI/IOM MOmbeMa ‘obpasytomei ‘B 9-12°,
yaxmyc K3n2BOK ¥ Meubmero ocnoaam’((burj) . 310 ,IPHHATO B- “TIpoTOTHNE, NPOXOMHOH wMCTP
i cocrapnser 11 MM, B cpemHcMm CCIeHRAR (¢m-.4) coonmmyex mHaMeTpy KOHYC3-TyaHCOH3.
. 16. s, y 60ABIIErO OCHOBAHHA xouym = S :

_;é&ﬂpu}menummc yma nombema oGpa:yloq'x.e’ur‘fa; <
“HaBOK{ KOHYCa~ PaBHOi 35-40% nome‘ﬁ’pacum-
5 pEHHA’ MNACTBIPA KOHYCOM-TTyaHCOHOM: > NpOXOMHOR
[MIMCTP YBC/IMWHBacICA 10 OTHOUeil0 K IH3-
Metpy xoiyca Ha 6-7 mm B 146 ® no 8-9 MM
o6camipix Tpy6ax. 310 NOIDONACT COOTBETCIBCH:
i HO; YMCHLUIATS. [HAMCTP YCIPOACTD [UIA; pACLIMPE:
g;fnmmponwxwo—ro(bpuposmux ‘nnacrsiped, 2
-.':iuatnlt ‘IOBICHTS HANEXGHOCTS Hx' paboThi:: Tipn
. pacimtpenInt TNACTHIPA. FNIATICHM xouycou ¢

35

- 28 mm. (¢rr. 5). Ca N ape o0 AN -
YcraHoBK3 MIaCTHIPS B KONOHHE - OBCABIBIX Oopuyua naospetcnnu
Tpy6 ocymecrBnAeTcA MyTeM MpOTArMBAHMA Se-
PC3 HErO MECTKOTQ KOHYC2-MyaHCoH3 2 -~ dop- anoucmo AR pemonTa obcamibix KOMOHH,,
upyromeii ronosrx 1 (ur. 2). « s copepxalee NONYI0 WTHIY C YNOpoM, opm- -
B_namne, B Ge30MOpHOM (pur. 3) n wacnw- -~ pysouy10 ynpyryo TONOBKY, MCCTKMH# KOHYC-

5 nyancon H YCTaHOBJICHHMA HA MITanre mMexay
i ynOpou B KOHYCOM-[TyaHCOHOM npononu!&m¢-7_',
! pnponammii mnscThps, O T A H 1 2 ‘mome

R € Cl AT $1emP 910, ¢ uenbio, yITyTUEHNA, KavecT:
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,penom " noaumeum mm N %‘,

"HO' B onopuon 4(<;mr 4:1--5)" pcm%pmmt -
peHnd, KOTZA BHICTYNB NNACTHPA " Si mw,,"
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’nyrm HCKIDGCHHA 3aK/HHHBAHNA B pemivml
- pyeMoii_KO/ouHE . KOHYCa-TyaHCOH2, noCHefHHA - .
nunomlen c nponom»ﬂumi KaHABKaMH, HMEWO- ..
wg’lmmﬂ nepeuemmu panxyec,. YBERHTBAIOUNGICA
55 OT Mefiblliero OCHOBAHMA Kowyca x Bomsuwemy,
" npu TOM BMCTYTM MU1aCTMPA COBMELICHMN c

'nponommn KaN3aBKaMH KOHYC3-fyaHCOMa, 2

,yron Haxtona 0Gpasywouleit KaHasoK y Gonsio-

NpR JTOM IUTOTHO npmemor 3 xananxm
Hyca-fiyasicora 2. KORFaKT HX B nowanw ‘ia"
ceuenmi™x xony’ xonyamyanu;ix;sZ BEmpoitec-%pi
‘¢ fiepopmatom snamu’ Gnaronaps ncpmcmio-f'“

My panxycy 7 Bee BpeMAa Mpuet Mo nyre (dur3-
;) 6c3 obpamioro neperyfa MeFaUla, 910 H
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(54) DEVICE FOR CASING REPAIR
1

The 1nvent10n relates to devxces that can be- used for placing longltudmally corrugated
patches made of metal plpes in casings of oil, gas, and water wells, with the aim of restoring
the leaktightness of the casing walls.

A device is known for placement of metal patches containing a liquid-filled elastic
receptacle lowered to the location of the damage to the. casing on a cable. The corrugated
metal patch is secured to the surface of an inflatable bag by special clamps. An explosive
charge with an electric detonator is placed inside the -elastic receptacle, into the liquid.
Expansion of the patch in the casing is accomphshed by explosion of the charge [1].

The major disadvantage of- this device is the difficulty of achieving uniform
expansion of the patch over the entire length.

The device closest in technical essence and achievable result to the proposed
invention is a devnce for casing repa.lr that contains a hollow rod with a stop, an elastic
formmg head »



2

a rigid conical ram, and a longitudinally corrugated patch mounted on the rod between the
stop and the conical ram [2].

A disadvantage of the known device is that the rigid conical ram for preliminary
expansion of the longitudinally corrugated patch is implemented with a smooth lateral
surface. Such a cone creates a reverse bend in the metal upon expansion of the furrows of the
patch. As a result, each furrow forms two areas of undercompression of the patch against the
casing. Another disadvantage of the device is the possibility of the conical ram getting
jammed in the casing due to a slight difference between their diameters.

The aim of the invention is to improve the quality of the repair and its reliability by
eliminating jamming of the conical ram in the casing under repair.

The aim is achieved by the fact that, in the device for casing repair containing a rod
with stop, an elastic forming head, a rigid conical ram, and a longitudinally corrugated patch
mounted on the rod between the stop and : '



989038
3
the conical ram, the conical ram is implemented with longitudinal grooves of variable radius,
increasing from the smaller base to the larger base, where the ridges of the patch match the
longitudinal grooves of the conical ram, and the tilt angle of the generatrix of the grooves on
the larger base of the conical ram is 35°-40°.

Fig. 1 shows a general view of the device in the run-in position; Fig. 2 shows the
same, in the working position; Figs. 3, 4, and 5 show the stages for straightening the
corrugated patch; Fig. 6 shows a cutaway view of the conical ram.

The device for casing repair contains elastic forming head 1, rigid conical ram 2, and
hollow rod 3. The device is lowered into the well to the location of damage to the casing, in
tubing or drill pipes 4, together with metal patch 5, which at one end is supported on conical
ram 2 and is restrained from axial movement upward by stop 6.

Rigid conical ram 2 is a truncated cone (Fig. 6), on the lateral surface of which are
implemented longitudinal radial grooves according to the number of furrows in patch 5. The -
tilt angle of the generatrix of grooves 7, which is 9°-12°, increases up to 35°-40° on the larger
base of the cone. The radius of the grooves is variable. On the smaller base (Fig. 3), the
configuration of which duplicates the inner contour of the patch, it is equal to the radius of
the furrows of'the patch, and then it increases. For example, for a conical ram that can be
used to repair 146 mm of casings, the radius of the grooves is 11 mm on the smaller base
(Fig. 3), 16 mm in the middle cross section (Fig. 4), and 28 mm on the larger base of the cone
(Fig. 5).

Placement of the patch in the casing is accomplished by pulling rigid conical ram 2
and forming head 1 through it (Fig. 2).

"At first, under unsupported (Fig. 3) expansion conditions and partially under
supported (Figs. 4 and 5) expansion conditions, when the ridges of patch 5 begin to push
against the wall of casing 8, the process of expansion of the patch by the cone occurs at a
slope of the generatrix of the grooves equal to 9°-12° (Fig. 6). The furrows of patch 5 i'n this
case fit tightly against the grooves of conical ram 2. Their contact in the cross section normal
to the path of conical ram 2 during deformation of the furrows, owing to the variable radius 7,
always travels along an arc (Figs. 3-5) without reverse bend of the metal, which prevents
formation of areas of undercompression. Then
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during expansion of the furrows, the section of the cone is included in which the angle of the
generatrix of the grooves increases up to 35°-40°. The furrows of patch 5, straightened out by
this section, tum sharply and at such an angle break contact with conical ram 2 (Fig. 6).
Further motion of conical ram 2 leads to the appearance of contactless expansion of the
furrows of patch 5 as a result of the angle of rotation of the generatrix of the grooves by
35°-40° and the action of elasticity forces in the compressed section of the patch. Final
squeezing of the patch against the walls of casing 8 is accomplished by elastic forming head
1.

It has been experimentally established that the slope of the generatrix of grooves 7 of
conical cone 2 significantly affects the quality of the expansion of the patch and the axial
force of penetration of the conical ram. A slope of the generatrix less than 35° does not result
in an increase {or results in an insignificant increase) in the flow diameter of the patch, while
a slope of the generatrix greater than 40° leads to a significant increase in the required axial
forces for penctration of the conical ram and a deterioration in the quality of the expansion.

For a slope of the generatrix of the grooves of the cone equal to 35°-40°, after
expansion of the patch by the conical ram the flow diameter increases relative to the cone
diameter by 6-7 mm in 146 and up to 8-9 mm of casings [sic]. This makes it possible to
accordingly decrease the diameter of devices for expanding longitudinally corrugated
patches, and hence to increase the reliability of their operation. When expanding a patch by a
smooth cone with a slope of the generatrix of 9°-12°, as assumed in thc prototype, the flow
diameter corre;ponds to the diameter of the conical ram.

Claim

3

A device for repair of casings, containing a hollow rod with a stop, an elastic forming

head, a nigid conical ram, and a longitudinally corrugated patch mounted on the rod between: . -

the stop and th= conical ram, distinguished by the fact that, with the aim of i 1mprov1ng the
quality and reliability of the repair by eliminating jamming of the conical ram in the casing
under repair said conical ram is implemented with longitudinal grooves of variable radius,
increasing from the smaller base of the cone to the larger base of the cone, where the ridges
of the patch match the longitudinal grooves of the conical ram, and the tilt angle of the
generatrix of the grooves on the larger
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base of the conical ram is 35°-40°.

Information sources considered in the examination

[see Russian original for figure]

Fig. 1



989038
6

1. US Patent No. 3175618, cl. 166-63, published 1965.
2. USSR Inventor's Certificate No. 388650, cl. E 21 B 43/10 (1970) (prototype).

[see Russian original for figure]

Fig. 2
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[see Russian original for figure]

Fig. 3

[see Russian original for figure]

Fig. 4

[see Russian original for figure]

Fig: 5



989038 '

[see Russian original for figure]

Fig. 6
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